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of the substance which passes through the membrane, not that of the substance for which the membrane is impermeable." He argued that the difference between the pressures of the solvent outside a membrane and the solution inside "depends on the nature of the membrane, and not on that of the liquid "; because, he said, if an aqueous solution of alcohol is separated from pure water by an animal membrane, the water passes into the alcohol and causes the osmotic increase of pressure; but if the same solution is separated from alcohol by a sheet of caoutchouc, an increase of pressure is caused by the flow of the alcohol through the membrane.
The reply of van't Hoff to this criticism was short and convincing.1 He said that osmotic pressure is a measurable magnitude, capable of thermodynamical treatment; that the analogy between osmotic pressure and gaseous pressure was established by Pfeffer's direct measurements, and can be deduced both from Ra^ult's work on the depressions of freezing-points and vapour-pressures, and from Henry's law. "Practically, then," van't Hoff said, "the osmotic pressure of a substance in dilute solution is the same as its gaseous pressure." Moreover, van't. lloff argued, if the molecular depression of a solvent (K) is expressed
T2 by -02y- (where T=freezing-point and L-heat of fusion of the
solvent), then osmotic pressure and gaseous pressure* must be equal; now there is ample experimental verification of the state-
T2
ment, K=-Q2j-. To show the justness of his view that osmotic pressure is due to the substance in solution, and not to the solvent, van't Hoff supposes a cell permeable by gaseous hydrogen, but not by nitrogen. Let the cell be filled with nitrogen at the pressure of half an atmosphere, and let it be immersed in hydrogen at the pressure of one atmosphere; as hydrogen can pass freely into and out of the cell, equilibrium will be established between the hydrogen outside and the hydrogen inside the cell, and the pressure due to the hydrogen in the cell will then be one atmosphere; but the total pressure inside the cell will be one and a half atmospheres, and one-third of this (-half an atmosphere)
1 Zeitsch. fur physical. Chemie, 5, 174 [1890].